Objective: The validity of the Cognitive Performance Scale (CPS) embedded in the Resident Assessment Instrument-Mental Health (RAI-MH) was evaluated among adult psychiatric inpatients.
C ognitive impairment is a common condition associated with various mental illnesses that can challenge treatment efficacy. 1 Brief screening measures are needed for mental health care to identify people with cognitive deficits in need of more in-depth assessment and intervention. 2 The RAI-MH includes a brief measure of cognitive performance, the CPS. The RAI-MH is part of a suite of assessment systems for use in various health sectors, 3 is mandated for use in inpatient psychiatric beds in Ontario, and is used internationally. The RAI-MH includes care planning, outcome measurement, quality measurement, and resource allocation applications.
The CPS has never been evaluated among psychiatric inpatients and, given the widespread use of the RAI-MH, may be a valuable screening tool for cognitive performance. The CPS, originally developed based on the nursing home equivalent of the RAI-MH, has been found to significantly correlate with the MMSE and to strongly predict cognitive impairment among nursing home residents. [4] [5] [6] Our study examines the validity of the CPS by comparing it with 2 commonly used cognitive assessments, the MMSE and the MoCA.
Methods

Sample
Data were collected from a retrospective review of 1476 charts of patients discharged between June 1, 2006, and May 31, 2009, from an adult inpatient mental health and addictions hospital in Guelph, Ontario. All patients consented to the use of their health information collected over the course of treatment for evaluation and research purposes. Patient data were included if a RAI-MH and MMSE and (or) MoCA were completed within 7 days of admission. Among the 1476 eligible charts reviewed, 157 patients with MMSEs and 77 with MoCAs were linked to the RAI-MH (n = 227).
About one-half of the patients were female (50.6%, n = 115) and ranged in age from 52 to 89 years (mean = 67.2, SD 9.8). The majority were married (44.9%, n = 102) or widowed (24.2%, n = 55). About 65% (n = 149) had completed high school or greater. The most common primary Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition, diagnoses were mood (42.8%, n = 92), substance-related (33.0%, n = 71), and delirium, dementia, amnestic, and other cognitive disorders (16.3%, n = 35).
Instruments and Measures
The RAI-MH contains over 400 items measuring demographics, mental and physical health conditions, functioning, substance use, diagnoses, and service use. Trained clinical staff complete the RAI-MH on the third day of admission, after 90 days, and at discharge. The RAI-MH items have demonstrated strong reliability, with an average agreement between raters of 83% and an average weighted kappa of 0.70 for all items. 3, 7 The CPS uses a hierarchical scoring methodology, combining 4 RAI-MH items to generate 7 CPS scores: 0 (no cognitive impairment), 1 (borderline intact), 2 (mild impairment), 3 (moderate impairment), 4 (moderate to severe impairment), 5 (severe impairment), and 6 (very severe impairment). The items used include skills for daily decision making, memory impairment, ability to make self understood, and eating performance. 6 Other RAI-MH information used in this study include demographic variables (age, sex, marital status, and education), mental health diagnoses (mood, anxiety, dementia and Alzheimer disease, schizophrenia, and substance use) and an ADL-H that ranges from 0 (independent) to 6 (total dependence). 8 The MMSE consists of 22 questions evaluating orientation to time and place, attention and concentration, language, constructional ability, and immediate and delayed recall. 9 Scores range from 0 to 30, where lower scores indicate greater cognitive impairment. The MoCA is similar to the MMSE and also scores 0 to 30, but is more sensitive to mild cognitive impairment. 10
Analyses
The relations between CPS, MMSE, and MoCA scores were calculated using the Pearson correlation. For each CPS score, the mean age, ADL-H, MMSE, and MoCA scores were compared using Kruskal-Wallis tests. The prevalence of mental health diagnoses by CPS score was compared using chi-square analyses. All statistical analyses were performed using SAS version 9.1 (SAS Institute, Cary, NC). This procedure was approved by the Homewood Health Centre Research Ethics Board.
Results
The mean CPS score for the total sample was 1.2 (1.5 SD), while patients with CPS scores greater than 0 (54%, n = 117) had a mean CPS score of 2.3 (1.3 SD). The mean MMSE score was 25.2 (SD 6.1) and 23.7 (SD 6.7) among the 77% (n = 121) with a MMSE score of less than 30. All patients had MoCA scores of less than 30 and the mean score was 22.7 (SD 5.0). 
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Concurrent and Convergent Validity
There was a significant correlation between CPS and MMSE (r = -0.69, P < 0.001) and MoCA scores (r = -0.69, P < 0.001). Figure 1 shows a scatterplott of MMSE and MOCA scores by CPS scores demonstrating the general trend that higher CPS scores are related to lower MMSE and MOCA scores. The correlation between the MMSE and the MoCA was of similar magnitude (r = 0.72, P < 0.001). Testing for a quadratic effect of the CPS and restricted to patients whose MMSE was completed within 3 days of the RAI-MH (as opposed to 7 days) did not change the correlation. Table 1 shows the mean MMSE, MoCA, ADL-H, and age scores significantly differed by level of CPS. The mean MMSE ranged from 28.6 (CPS = 0) to 15.8 (CPS = 5) and the mean MOCA scores ranged from 25.1 (CPS = 0) to 6.5 (CPS = 5). Age significantly increased as CPS scores increased (H = 32.80, df = 5, P < 0.001) as did ADL impairment, based on the ADL-H (H = 97.35, df = 5, P < 0.001). Most patients with mood or substance use related disorders had CPS scores of less than 3. Conversely, patients with dementia tended to score between 3 (moderate impairment) and 5 (severe impairment) on the CPS.
Discussion
Our study is the first to demonstrate the validity of the CPS in an inpatient mental health setting. The similarity between the correlations of the CPS with the MMSE and the MoCA and the correlation between the MMSE and the MoCA demonstrates the CPS as a valid measure of cognitive performance among psychiatric inpatients. People with more impaired cognitive performance, as measured by the CPS, were older, had greater functional impairments, and had a higher prevalence of dementia diagnoses than people with less impaired performance.
Further research is needed into the use of the CPS based on the RAI-MH. Our study was limited to a modest sample because not all eligible patients had an MMSE or an MoCA available. The sample included very few patients with schizophrenia and was somewhat older than most general psychiatric populations. Further validation studies are needed with a larger, more representative sample that is prospectively assessed with the RAI-MH and other brief screening measures, such as the MMSE, and more intensive neuropsychological assessments such as the Neuropsychological Assessment Battery. 11 As the RAI-MH is completed multiple times per admission, there is an opportunity to evaluate the sensitivity to change and predictive validity of the CPS.
The CPS is obtained from routinely collected clinical data based on clinical observation, making it a convenient screening measure for impaired cognitive performance. Thus the CPS reduces the need for additional assessment. It was clear that not all patients were assessed using a cognitive assessment such as the MMSE or the MoCA, possibly owing to clinical preference. The advantage of the CPS is that it is available whenever the RAI-MH is completed and is linked to other clinical information (for example, mental health symptoms, pain, patterns of substance use, or social and vocational functioning). The availability of valid information on cognitive performance from the CPS can improve care planning, decision support for use of clinical resources, and evaluation.
Conclusions
The purpose of our study was to examine the validity of the CPS for screening cognitive performance among mental health inpatients. The CPS was found to correlate with common cognitive screening measures and criterion cognitive variables. Future work should include replication of our study using a larger sample with more heterogeneous mental health diagnoses.
Résumé : Estimer la performance cognitive à l'aide de l'échelle de Performance cognitive de l'instrument d'évaluation du résident (RAI) -santé mentale
Objectif : La validité de l'échelle de performance cognitive (CPS) intégrée dans l'instrument du résident (RAI) -santé mentale a été évaluée chez des patients psychiatriques adultes hospitalisés.
Méthodes : La CPS est une brève mesure du rendement cognitif dont les scores vont de 0 (intact) à 6 (très grave déficience). Les scores de la CPS ont été comparés avec ceux du mini-examen de l'état mental (MMSE) et ceux de l'évaluation cognitive de Montréal (MoCA) pour 215 patients psychiatriques adultes hospitalisés.
Résultats : Les scores de la CPS étaient significativement corrélés avec ceux du MMSE (r = -0,69; P < 0,001) et ceux de la MoCA (r = -0,69; P < 0,001). Les scores plus élevés de la CPS étaient associés à une plus grande incapacité fonctionnelle, à l'âge avancé, et à une prévalence accrue des diagnostics de démence que les scores plus faibles de la CPS.
Conclusions :
Les données pilotes indiquent que la CPS est une mesure valide pour estimer la performance cognitive chez les patients psychiatriques adultes hospitalisés. Il faut plus de recherche pour reproduire notre étude à l'aide d'un échantillon plus vaste ayant des problèmes de santé mentale plus diversifiés.
